Background and Objectives: Following the initial management, some patients with differentiated thyroid cancer (DTC) develop a state of high thyroglobulin (Tg) and Negative Iodine Scintigraphy. The predisposing factors and outcome of this condition are unclear. In this study, our objectives were to analyze the characteristics of patients with high Tg level and negative Iodine scintigraphy and to determine the predictive factors for development of high Tg and negative scintigraphy. Patients and Methods: Retrospective study of 34 patients undergoing treatment for DTC, followed in the Nuclear Medicine department of the University Hospital-Sahloul Sousse between 1990 and 2006 and having a high Tg and negative Iodine scintigraphy. Fourteen patients had Tg between 2 and 10 ng/ml, 16 had Tg between 11 and 100 ng/ml and 4 patients had Tg more than 100 ng/ml. Results: There were 25 women and 9 men. The mean age was 51.65 years. In 94.1% of cases, the tumor was papillary carcinoma. Follicular tumors accounted for only 5.9%. The mean nodule size was 3.26 cm. Capsular invasion was seen in 47.1% cases. The locoregional invasion was found in 35.3%. The lymph node extension was found in 84.8% of patients having lymph node surgery. Lymph node involvement was observed in 92.8% of patients with papillary cancer but it was found in 7.2% of patients with follicular cancers. Lymph node invasion was unilateral in 28.6% (N1a) and bilateral, contralateral or mediastinal in 71.4% (N1b). Initial level of Tg was as follows: 7 patients had Tg between 2 and 10 ng/ml, 14 patients had Tg between 11 and 100 ng/ml and 12 had Tg more than 100 ng/ml. The mean number of radioactive Iodine cure was 11.08 for patients with Tg more than 100 ng/ml with a significant difference (P = 0.001). Conclusion: Among epidemiological, pathological and clinical characteristics, lymph node invasion is the most frequent parameter found in patients with a DTC with high Tg level and nega-R. Sfar et al.
Introduction
Thyroid cancer is the most common endocrine malignancy. More than 90% of primary thyroid cancers are differentiated papillary or follicular types. The treatment of thyroid carcinoma consists of total thyroidectomy and radioactive iodine ablation therapy, followed by L-thyroxine therapy [1] . Follicular and papillary thyroid cancer (frequently called differentiated thyroid cancer (DTC)) have good prognosis. Iodine scintigraphy and thyroglobulin (Tg) are the best tools for monitoring DTC after total thyroidectomy. A detectable Tg associated with a negative scintigraphy is not a rare situation.
The objectives of our work were to analyze the characteristics of patients with a high Tg level and negative Iodine scintigraphy and to determine the predictive factors for development of high Tg and negative scintigraphy (Tg+/scan−).
Patients and Methods
Retrospective study of 34 patients undergoing DTC, followed in the Nuclear Medicine department of the University Hospital of Sahloul Sousse between 1990 and 2006 and having a high final Tg and negative Iodine Scintigraphy. The thyroglobulin level was measured 4 weeks after L-thyroxine withdrawal (Tg-off, TSH > 20 mU/l). Prior to treatment, post-therapeutic whole body scanning (WBS) was performed 5 days after the administration of 3700 MBq 131 I. Tg is measured by immunoradiometric assay (IRMA). The identified patients were divided into three groups: 1) 14 patients had Tg between 2 and 10 ng/ml, 2) 16 had a Tg between 11 and 100 ng/ml and 3) 4 patients had a Tg more than 100 ng/ml.
Results
A total of 34 patients were identified, There were 25 women and 9 men (Sex ratio = 2.77).
The mean age of these patients was 51.65 years with extremes ranging from 26 to 83 years. The distribution of patients by age group showed a higher incidence (9/34 patients) between 41 and 50 years.
In 94.1% of cases, the tumor was papillary cancer. Follicular tumors accounted for only 5.9% of cases. The average age of our patients was 51.2 years (±16 years) for papillary cancer and 59 (±7 years) for follicular cancer, with no difference significant (P = 0.5). The mean nodule size was 3.26 cm. It is less important in papillary carcinomas than in the follicular type but the difference is not signficant (P = 0.47) ( Table 1) .
The capsule invasion was seen in 47.1% of cases. The locoregional invasion was found in 35.3% of patients. Central lymph node dissection with or without a lateral dissection was performed in 33 patients, representing 97.1% of cases. The lymph node extension was found in 84.8% (28/33) of patients having lymph node surgery. Lymph node involvement was observed in 92.8% of patients with papillary cancer but it was found in 7.2% of patients with follicular cancers.
Lymph node metastasis was unilateral in 28.6% (N1a) and bilateral, controlateral or mediastinal in 71.4% (N1b).
Initial level of Tg was as follows: 8 patients had Tg between 2 and 10 ng/ml, 14 patients had Tg between 11 and 100 ng/ml and 12 had Tg more than 100 ng/ml. Follicular carcinoma secreted more Tg than papillary (354 ng/ml versus 145 ng/ml) but with no significant difference (P = 0.2) ( Table 2) .
We also studied the mean value of Tg according to the tumor size and we noted that tumor of size between 2.1 and 3 cm secreted more Tg ( Table 3) .
Patients having Tg more than 100 ng/ml, had more lymphatic invasion and locoregional extension than patients having Tg with a significant difference (P < 0.05) ( Table 4, Table 5 ). Table 4 . Initial Tg according to lymphatic invasion.
Lymphatic invasion

No Yes
Initial Tg value 2 -10 4 4
11 -100 1 12 >100 1 12 Table 5 . Initial Tg according to locoregional extension.
Locoregional extension
No Yes
Initial Tg value 2 -10 5 2
11 -100 11 3 >100 5 7
Postoperative WBS showed cervical uptake in 29 cases, cervical, pulmonary and mediastinal uptake in one case, cervical and lung uptake in two cases and cervical and bone uptake in two cases.
Final level of Tg was as follows: 14 patients had Tg between 2 and 10 ng/ml, 16 had a Tg between 11 and 100 ng/ml and 4 patients had a Tg more than 100 ng/ml.
The mean number of radioactive Iodine cures was 11.08 for patients with Tg more than 100 ng/ml with a significant difference (p = 0.001) (Tables 6-8 ).
Discussion
Primary treatment of differentiated thyroid carcinoma consists of total thyroidectomy and lymph node (LN) dissection. The most part of literature considers prophylatic central neck dissection (PCND). The role of PCND in DTC is unclear and controversial. The advantages of PCND are: removal of the central LN that potentially harbor micro-metastases, more accurate staging of disease in order to plan more individualized management, reducing the need for re-operation to remove the metastatic LN which have developed later and possible improvement in overall survival. The disadvantages are: an extensive surgery but lack of evidence of survival benefit, higher incidence of complications with little impact on local recurrence rate, possibility of over treating in some cases (N0) patients and it does not sound like a cost effective approach in the management of tumors of smaller size [1] . Surgery is followed by radioactive iodine (RAI) to destroy thyroid tissue remnants and possible metastases. After complete destruction of remnants, metastases or recurrence can be detected by measurement of the serum Tg level as well as by radionuclide methods [2] .
The most part of guidelines suggest that RAI is not recommended for patients with Tg less than 10, in classical DTC less 1cm, and recommended for patients with distant metastases, lymph node invasion, extrathyroidal extension, tumor size >1 cm [3] [4] .
For the great majority of patients with follicular and papillary thyroid cancer, the prognosis is quite good. DTC concentrates Iodine-131 ( 131 I) by trapping (the function of the sodium iodine symporter, or NIS) and organifying the iodide ion to produce levothyroxine and triiodothyronine.
In a minority of patients the diagnostic follow-up scan shows no functioning thyroid tissue, but the serum Tg, specific to differentiated, non-C-cell thyroid tissue, is still elevated [5] .
If this Tg-elevated negative iodine scintigraphy syndrome is present, it must be investigated by other radiologic techniques: ultrasound (US), computed tomography (CT), positron emission tomography (PET), or magnetic resonance imaging (MRI) to find metastatic disease, and collaborate with an experienced surgeon in removing such metastases [6] .
The discussed causes TENIS syndrome presentation in DTC are anti-Tg antibody, microscopic remnants of normal tissue or of metastatic disease not visible with the diagnostic activity of 131 I, inadequate serum TSH stimulation, macroscopic metastatic disease that has mutated to lose NIS, or a combination of these factors [3] - [7] . Some authors found that Serum heterophile antibodies can also cause a false elevation of serum Tg. Heterophile antibodies should be suspected and sought when the Tg level does not equate with the clinical and imaging findings and does not increase and decrease appropriately with TSH elevation and suppression [7] - [9] .
The physician must decide at what level of serum Tg further investigation is necessary. The American Thyroid Association guidelines suggest level of stimulated Tg 2 ng/ml as a diagnostic threshold [9] . Other experts are satisfied if the stimulated tg remains 10 ng/ml [10] - [12] .
In the present study, 7/34 patients had Tg more than 10 ng/ml. These patients had probably anti-tg antibody interference, 27/34 patients, who had Tg more than 10 ng/ml, had more lymph node invasion and locoregional extension than patients having Tg less than 10 ng/ml with a significant difference (P < 0.05). These patients had probably microscopic remnants of normal tissue or metastatic disease not visible with the diagnostic dosage of 131 I or macroscopic metastatic disease that has mutated to lose NIS.
If we cannot locate operable metastases and/or tumor location remains elusive, empiric high-dose 131 I therapy, should be considered. There are no randomized studies to prove that this treatment prolongs life, although there is definite evidence of cell killing, because the serum Tg level frequently diminishes after radioiodine therapy. In selected cases, external beam radiotherapy will be helpful when the tumor has been located but cannot be fully removed [3] .
Conclusion
Among epidemiological, pathological and clinical characteristics, lymph node, and locoregional invasion are the most frequently found parameter in patients with a DTC with high Tg level and negative Iodine scintigraphy. A good knowledge of these factors and causes of TENIS syndrome are required to ensure better management of patients.
